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(57) Abstract: 

PURPOSE: A receiving device and a method are provided to perform time, frequency and phase synchronizing 
operations of multi carrier signals received in multi carrier CDMA communication system and compensate the time 
delay and phase error of respective carrier. 

CONSTITUTION: A receiving device in multi carrier CDMA communication system comprises a PN sequence 
generator (301), a second PN sequence generator (351), a time tracking combiner (358) and a time compensator (359) . 
The PN sequence generator (301) generates PN sequence for despreading received multi carrier signals. The second 
PN sequence generator (351) generates second PN sequence for fasting or delaying the PN sequence by predetermined 
period. The time tracking combiner (358) detects time error between the one of the multi carriers and two 
despreaded signals due to the second PN sequences. The time compensator (359) adjusts the time error to compensate 
the time error of the PN sequence generator. 
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^ El 3H ai CH ¥IStCf§g^ *^A|^HS| 4>6!SXPK 3HEICHM § 3CH£ » 3H ai CH Oil □S£J^ A|^ ^bllShffl AIZ^^IM 

CHIAH 9H Bl CM ^ A|^2xfM gftoKa A|^ I|°i ^11 g^Sfe ^EhUK A|^2xh£is0|| CttEF A|^ XI 2 01 H|oii AJ^^M 

uieyAis>s e^Dia. nieoAia^on °ish ^ ch^sj^ sHdioiAjiiMe sm^t oiif^iii, ^ ^heichm m ^chs eT^aot 

Oil CHiab ^11*4*2^ SWJJW ^tiimCN. 3H El CH Oil CUg£j£r 2?**&S d^OilAH u[^5!(M§li g§§! m oi^H^ 1 ^ ^if ^oj 

xfg jii^sk* 2x^s§ was- ^ s-^m^ ^n^s4^enf ( ^^A}Ai^enf u^sd^ii oigmoi 3Heich^ $\gm e&m^ 
^&M3f. ?i&£g@ ^iii a^ma m^m^ omm^i^ =?g&o. 

E5 
3 AH AH 

E ^EI3H£|CH1 Afg5^ ¥l^iCf§S^ m±lM±^2\ gx| EAISfe £2 

E 2^ ^ £| 3H El CH CDMA S£JA|£g,'2i ^EF4= EAia^ £2 

E 3g S ^M^AJOilOll Hie ^EI3HB|Oi ¥I^iafg^ 4*£»Sx|£| ^P^e EAIofe £^ 

E 4fe S tfg°| XII 2 ^A| Oil Oil mm gEI^HEICH ¥s^l^ig^ ^£J§X|2J ^§ £A|6^ 
E-Sb £ 33^X1011011 CCfB i*EI2HE|Oi ¥SS*D§S^ 4^2x12] ^?£§ £A|5>fe £2 

ttt- CM Ol S XH 

S CZ> < — I —i 

srsoi ^§fb ?i^ d ^o^°j eaog? 

! I^S ¥I^QfS^ S^AI^BSJ 4*USXI0ll a» ao Si mtl ~EJ9HEI0i ¥t^lQfS^ e^Al^^joj 3,013 -Aix^lOil a& 
!0| D. 

i-95 S*!2| ¥I?tQf S^(Code Division Muliple Access: CDMAEf S&)2J g£j Al^gj^ egJ 3H El CH (single carrier)^ A[§6^ SICK 
SS^ei CDMA £11013 4 s 3 1 (rake receiver)^ ^(directed spreading) ^>^g A^6f01 ^ 2£ 3^ am £j ^EICHEt AF§6I 
I QIOIEfB S^thCL Dam XMICH 0iee<il AI^^OilAH^ S} S ^Ah ^ai oj CHI HEI 3HEI01 AFgmoi §A|0|| ^4=^H°J CH« 

iS AfS»2| GII0|Ef# SSW5II SP. 
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4K?I £ 1§ S-5me. Xfl«¥S?l(cbnvolutioH|fjlncoder and puncturing part) 11 OS gJ^a^ioiR^ ~© S i o. *:q-l™ = 

oihh sjaist taioia- -^=1 as urn ai out (bit ratejs aioiaoia y w^i^ ^arS^S 5?t°L*; s *** a - 

gJ-^Klong code generator) 1 91 S ^ CHI AH g^8F^ g^^D- oni ah ah, s^c- ^ 1LO itlo, 

3 ttStf ^(demultiplexer^ 40S §1,^1293011 AH S^SJfe QIOIEI* 2f 3H£IOiO|| ^xl^jos a SS i»01 samn b,,,,.,^,,,,, TJ10 

Shift Key,no spreader)S + 21CK SI1 S4H:>|181-JII33±IPI183S ^ rj S g fe XH1 1 i 7^ - ^ ^ ^= L?^ ™ 

Svof US?' = 13 BE,9 " a °' CDMA *** 83 - QI ° lalS * ^« * 

4^1 » ttOI g E| 3H £1 01 g AfSWOJ SAIOfl *40HS| CH«o s AhSW2| Q | 0|Qg s ^ Sfe a ^ § ^ ^ lxt „ m A , aS[t ^ 0 ^ A , w 

£S£ SoTb SS^^^ »*!ai-ho.a, **. afc se, 3H £,o, ^ APJ ^ g:M a ^ ^ 

^ al%S"2 aSSJ ¥ * e »* Ba * ^ei.h£ioi a, S21 3H£ICH BS APJ a met Stf> 

^I^fSJv-f®^' 91 S S Wa21 ^ A|0,IOil WS eE|3H£l01 ¥SgSDgg- SiJAi^gjo, ^sn^ a 0 , 3H£|0 , S g xh qj c « 
'B £1 01 OB CHgSlfe ^HISIOI M ^^ mm M #^£|fe 9H£|0)^ A| L^xTg SSs/oi API I|« - «7h » - 1 

H^J^MS SJ*6MJffe a!*Ai3| Sa . a^| 3||£|CHS| g e 3H ^m^s» Ssblg 81ffl ^7, wZc*M fl° 

Jfe ss^g ajsoiiai niia^sii assh ^. exH si oisnig- a, ss as| »V ^« ^ 2»Am^ 

.«S«%mVu" b ^^^^^ =h,s s * 5,w aas ES§ g ■«• » ^ *» 

: 2fe gEI9H£|01g A^5^ CDMA »aja|^H0||aH ^a|£| & a, ss) EA |»t E^OID ah, = orjim q H ?io( Pa Ph c 
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01 • *8J0I. S W%°i 6*A|01IO||AHfe VBWCH CDMA 31013 4=£J3|fe £ 3-£ 52} HOI 3»Q » aa°l Af AI Oil Oil If a 3is -n„ o ^ 

sTaiaAioooi am cdma aioia ^§»^ 2SM) . MZ > sain* sl^^^^^-^^^^^ 

AIOIIM Q>= CDMA 91013 **S*|2, ^o^. a|Z! aI2! ^ 3Ha|0 |BS * a ° 8 ^ ^42*S , = r£^^?^ » 

asai ^aioiichi mm cdma aloia ^sasi ?4°smh. M2} ^ §y ^ 2S2| a6 £ rs*°s ■ £UcT"j7 E 3 c 

A JS CHr HAIS »2"2| SJOIfe I SI QXHy *S3h S££lb *£gjg 2I0I3CK -<=^. <=3| £ 3 - £ 5011 AH a* 

SSo«"f*2^ 31013 ^* ISJ * WHH - ax| " »!*l(diaital mixer)410S £ 22f £01 9 

□ 4**3 = *s>g 9HBICH BS ^golOI m^ma. a* (finger part)220-250§ 431 C\X\M SJ AH4100IIAH fag^ :» 9H£lo7=° 

»te 3|^§ 4iSD. 5 ttSSI tlAIOKW/rib 45H°J 8* 220-25025 «■ £aT»3 W°01 BE S) A|-¥i| 33«a SSJ-T- 

oils EAiwa ao. metM * 331220-250^ 33H°i seaicn ajsh -sspi =pS»rj i pn - r?~o*; 

y°l Sim^5(PN & orthogonal code despreading) fa 3|feg *8ffCh -^biohffl. PN , rj s£Jl= xH 

431 83h°i «Eaa. pnais^ »a?i30is sxoii 4-*s^ ^EisHaicn tisii ss^aispi mm pn ais^b 
?iV=^-^7^o^™ PNAIS - a^^'soiM/H s^a- PNAia-a an^ioiFag esioi ^«r^»a a 

1S|J3¥a B«:?l312fc XfM3H£ICH*s Fa ^ S g£l& JH^°I dll ?S»3I 3 th *H12iH¥sS Walsh code A)« v*»mci ap« 3 r,,,o 

^ £§ 3I« *«e*CK 4 S¥33| (integration for symbol size)314te 43| H|19H£ICH Fa£ x Jga ™ H2 . ais^ ai« ,_ 

ailrtOI S^Ch 431 *H4g¥33|316CHIAH #^EI- Iwal a QwalS J913IB10I Fa£ S6S |»M* W Q^Tah T-^-^ ^1 

Ion a Qon<M Ss a^ffQ. aifl« a^KPhase Compensation part)316S #J\ XH16IB ¥5)^1314 a flliaaa 0IIB3I3152I « 
2Sa2«o a0,Fa "" y£l X " 1?l&h e ^ l316 = 'wallon + QwalQon^ SummmSxTw^ 

¥ e!WIS »I2^4: aj«f^|32 1S feOI PNAIS^ »4S3I3010IIA| S^S^ PNAI3^2f *||23H£I OlFbS SSI01 <a»M*u XH2^'S«a 

5 fi' "1^^ ***«I3212I S^S aSfOI S| a «BO. 471 ai2ea^l323S SI2 3 H£loi "b"a*a S^H£A.i2 -5» * 

3| ° s ^8eJ». «I2^S¥2!?I326B ^| HI23H£ICH FbS XliySJ dS| &'H a?| S V=IW01 #^*hCf #31 HI26JB V »^326«T^ 

g^Sfe Iwal a QwalB fll19H£|0H Fa£ IfflW a QXHtiOIAI -2353 4 'S2J ¥ 2J a S S»" MfiJ ^325^ iof2.2 

fii^i32iovAi g^s oid»oi aiaessn as ixhb a qxhbsi vai6!a ion Ta Qonijsg » a 2a Sm™ a^? 3 l 6 « a3i 

124S ¥3131324 a SI2I»aS! OHW3I3252I 2^8101 Jll23H£ICHFb Xd y 2J fltf, b2kcT B| « 2 «^ a 5^326 ° ^waTlon 

-QwalQonSJ 9jAh S g Shoi m 2 3H£|0| Fb JHy °l aj S fl6ts a6rehCf . 0 ji aii^ 0 s 0 ^|326^ Iwallon 

L^rfJu^tS^^ 133 ^ PNA ^^ »6S3l3010ll/d PNAia^Sf HI33H£IOIFc« Sj^ffo MI3S!3¥S a«3l 

.32^ »l39HSI0l«J.aFc3| S^iElfe SU^SI dSg ?^8P| flK SI35J2¥S Walsh_code C)B Ajl3gS3|333S a^I bi 3 ^ 2 « s 

» ^I2^± ^^6.^133121 s-g esioi aia a«£ea. &oi wsaa^issss »i39H£io! fcsVss a wa I'a as^ii * 

>\±m SI3fe'S¥^3l336S 431 ?3I33H£ICH FcS S^S <J SS 4 - S a^g V a{8f01 S^^Q 431 »I3*IB V»3l^fi0flJW 

S^Sfe Iwal a-QwalS «I3?H£|0| FcS 2^9 ixH^ a Qx«y OIIAH. 4S°I ¥^ Sii T°I0I S cT fll3»B e ' SwTsSS- ^^f M3 

^ ^^^3l3310ilAH S^S OUUSKM -12^23X1 » S ISHy a Qffl«2I V=!6!fi Ion » cSn&l filV a J Ei SI3«6f1 ^' ofsle^ -3 
II34S ¥2131334 a fl| 2 I0aa 0tuf3|335SJ g- S 3*8*01 *!I33H £1 OlFc 5Hy°J *TJa S^ffd T 431 a3fl^ S^336« ^aTloi 
QwalQonSI S^g S8IO) «l3?H£IOi Fc XH^SJ * a °^ U ' =<^I336^ Iwallon 

Lo & «LKS P ! eXer,3 J 2fe 401 ^'^^ £43I316-*I3^4 a43|3360)|AH fis;^ ?|4 S4^ XHy i!S§§ DS»8>0| 999 EAISHI 
3fS g & 3| (data symbol combiner)0|| g^mu. r ' 

SEI9H£ICH *S°J AI2> II3B S48ffc ?g§ fiffflgQ. 
I2PNAI3^ a»3|351S 431 PNAI^ »«3|301 OIIAH g^afe SIIPNAIS^B A| 2J- 4°£ HHF = ^| Zl£|i ^£15)1 ni2PNAI^= m** 

m. 43i si2PNAisi± aa^issie 431 aiPNAie^a Aia ess as^i a pnaIsSi E " time pn Ts^uence S e T f M f p" N "aue 

,e: 0| 5 h EARY PN AIS-£> 8acf) B aa«0l. 01* 43| PNAI3-S Aia 2a ^e,^ B p N X|i^o ^ ^P^sequefcf Q L TIME PN 
equence: Olol LATE PNAIfflgf SSO)l »{!BCJ. 0I3IAH 431 »E"fe EARLY 2) °^0|0,. T"SU\TE9 4*010 

S5?r7^Si^l^m5n,«o 2 ^ NA,a - &4y;J|3510,IA) A|* 5SS XII2PNAia-2f 43I »H3H£l01FaS 38f0l ilS 

' « 2^™ «?-f ^-,? & - 3|352fc mPNM ^~ »«^I3510IIA| VtilS^ EARLY PNA^^OII °J8H HI13H£ICH Fa°| o,^ ls EA r LY 
aI 5e» 43| LATE PNAia^CHi o, §H ai3Ha0 | Fa°l aj^S LATE4JSM BaffQ AI2.H2* SS3|(time error detetecter)35<3 

431 ^-6.o,3520||A| g-g^ *l|13H£IOIFa°j aj^s EARY a LATES as,e»oT Aia S»S» SS SG l™Z *M ZT^ST 
S3I353S «I19H£I0I Fa2J (EARLY 2 -LATE 2 )g 3H48KS «I13H£ICH Fa°J MX 2^S S ^ 

-J!r7t^A 5 ^tr:^ l2PNAm - *« ; " 3510 « A « »«Sfc fll2PNAia-2r 43) X1I23H £1 CHFbS 3»0| Sj^g aj S 

»4SaD. 431 25^^^,354^ HI2PNAIS^ fe^3l351 OHM a^lS^ EARLY PNAIS^OO °|5H »I29H£I01 FbSJ «*^a EARLY 

ss aasKN. £ a 431 latepnaisj^i 9 a di 2 9H£ich Fb°i *«t«e late^ss ^-JScrAi^VIl?^^ 

, 431 m± 9i«^i354a/ri e^a- jii23H£Ich Fb°i eary a lates axeToT a a aJJa rX^5^Af2?i^%o 

gg3|355fe ai23H£ICHFb£J (EARLY 2 -LATE 2 )S 311*8101 H^HBIO^S Fb2J A|^ 2 »6!fiB B«eS 

SJSrf m^x 5 -® m5U » l « 5S8 »l2PNA|a!-2| 431 fll33H£ICHFcB §8101 «^*@ x, a 

S2-S, ^ 5t «!^3I356S 431 ^l2PNAia± scS3l351 OIIAH ^^8lfe EARLY PNAIS^OH ojg„ fl | 3 3H£ICH Fc°J 2S«t6ha ^RLY 
*m 1tm*0\. £eh 43I LATE PNAia-CHI o, SH », 3 3H£|CH Fc°l LATEiJSg B^ffQ Aias» SB5 Oime error delSecteriSS? 

43I ^^3I356CHIAH g-£| fe XH| 3 9 H £ICH Fc°l <Zm*£lSi EARY a LATES AI* 2X(I| g i 5 TJS 4 A if 

S3l355fe III33H£IO)Fc£l (EARLY 2 -LATE 2 )B 311*8101 aHI33H£I0H*S Fc2J Aia 2 »AiaB a>*»S A| - h£ ^ 



00/11/29 



•5 



a^Ktimi 



WIPS PIView 3.0 



WD\M #31 A|&£» gg3|353. 355 g 3TO TAU-DITHERS AlSff 4= 2iQ. A|&*=! alDKtime trackino combinina358)<=> mi, xi^o 
»3113I353. 355 H 3570UAH * ^gs, APJ 2 » StSS 11*8101 HfiQ. A^l i^l 12 3 ltt 

d^AIZI 2 » 3 r a8 f 3m Eh..,^ 3 r f|xig *CH meet. AI2ie^3|(r^ing partWfcV^I AP>** -S^T 

C1S2S ^ El 3H £1 CH as°l ^D>4= 2Xf> SiSffe 9g§ tffflSQ. 

23 XH ^dAIPI 2g3|(Receive Signal Strength Indicator: RSS0371S £31 UlSiS! 011113131 5011 AH S^Sfe 2D 1 3D SI 0) 6! a Fa°l ijhwais lon 
9t QJIUtlfi Qong aa»0|(lon« + Qon»J»0l 7$\ 1 3H £1 CH FaSI 4=aaS AiPIg aftftOI M»Sr£]?+ 2^ 
ce Detecter. FDD 372fe *3| nsiS 01 Hf^l 3250)1 /H §-o S ¥a , 3H £1 OH FaS +*. S XNUSI 2»ai5 aiaT2S *£S" 2 

xF 2 S 3l372fe #31 BSfi! 0in^l315CHI/d *II13H£I01a,S FaSI IJH^ Oiaas | pr ev21 QXHB2I efflAV(tonV= a^„I?«u, 

1 M " ° ,SAJS QDre ^ ***** °^ S ^('prevQon-lonQprev) S )01 aiPH^ai Fa°i **?2»Sa ?P,e5_ERR A 

* HJHS f *™ 2S?I373S #31 »a« Of IIP 1 325011 AH S i*£| & fl|23HejW6ja Fb°l ixHSaS lon » QxH^aS QonS HiaSKMflon 

1, + ° on )mof * l25H£lc »Fb°i ^aas AHPig asmoi m^a. 2» 21131374- #31 mass otnpiil^ g-S J?e S 

2 »*« a ««»- 2» a«:>l374fe «!23H£ICHaS Fb°l Ifl U 0 3d a "orJv^ ^«sf Bffl I 

AH ei«H£ ^AiAHPPI 2S3l375fe #3| IlfaS! 01 II131 335011 AH g§*£|fe »|33HSI01da Fc£| IXHyaS lon » QxH^dS Qong Sie»OI(lon 
+ Qon«)»0l HI33H5.ICHFc2| ^Ajft AHPIg - S§ 101 g^Ct. ^ 2* 2S3I376S #3| mas 0tl"l335«W ?H «S 

- n S Jt e ^i 9 u ^ ***** * 31 £Xf 3™376S *l33H£.0ia S Fc2l mm 0 fi^i £ qJ«« «a2 

5-?2"a fl=REQ E?R M C» l0 " a QfflM21 ^^^^ QDr6V21 a«»«(lprevQon-lonQprev)8K)| »I33H£IC»<MS Fc2l ^ 

A 0 ,2f SllttAIOBSI CDMA 611013 4=d3|fe ^Aj6iS°l Ala SJI. ^Hf^ S3I a S3lg ^gmn 0I3IAH ^31 

as nitiAioo^ Ai^ us a ^n^ 2xf£i a6ts at ?H£ ,ch es .}, ssta . oy V ss oin^si aioia ^a.^^ ^hIi asi *-oTo 1 
3H2i «y 9H£ich^ aioiEf a^s ^sh wsaoa, s 123H2I qioifj as ^d^pf ass^i saci 

? - »ff^= *-i 6,31 4itiafe ^ sgs =!*6h8K)t a 6f a«a ^sii agstfe s^s tfm»a. oi^iah sssi a°is ?ish »m3H£ich 

-a« tfJtlBCf .^^6.^131 IS »l 1 9H £1 0) d S Fa£f PNAIS!^ &a?l3010flAH Wtiiafe PNAIS^a SSJOJ ai»At am =*"3|313 

MAH CIAI BI1S!22¥ia Walsh_code A2f asHXl S|H ^5SQ. feOI S,'J2 ^59 tllfe ¥^3l3140im * a m « A^nTknii ,j o, 

= * ^-^^1302(^1 SB SST2S 3,231 a 01 Fb a SI33H£I 0)Fc°l XH U d ft B E V-STa « Sll M I OS» 

? o™JSr?^f Jf??! 3 ® * tffflSffli *»^ 2 » as^i372fe maa oinpisisoiiAi s-a- mpHacHFasi em^ ixhu^si 

>n SJ QxflBtJa Qong a^e 012 UH«*!aion& S QXHadSQprev°) SdSOIIAH ^ IJHatJS lon^ 012 QXH^dS lorevSI Sai S 
rSHtltlFc^^n! 1 ! 1 2»%8a*2S a * S °" 3£l13 ^ W ^ 2X> Sg3|374 a 376£ fePIS* IS Sgog ,,,, »l23H£IOIFb £ SI 

" E ^ 2 ^ 3S3I372. 374 a 376S CHsg- jy^Q, ? m + a *^(| P revQon-lonQrev)mO) £xf« tf^Wb ^^i 

« arts Aia 2x r * ^si 3§§ tfBiaa. ahi2pnai§!^ »«pi3ois #j\ pnais^ »«^i30iofl/d i^afe sjhsj pnai^ 

aS4»0l EARLY PNAIS!± a LATE PN AlfM^g ^W-2 £ ^gtp. 338 H^*f^5|352fc $If5|°S feOI EARLY PNA|^^£f 
I HI13H£l0)FaS gSfOI «Sfd@ EARLY -6! SS HfSSU, &PI LATE PNAI9^2f fePI »H3H£ICHFa» gofOl LATE^SB »*h 8 Td 

^^^r?^^ 3 ^^^ 1 ^^ m ™*= EARLYd^Sf LATEdSS 311 &h 81- 01 (EARLY 2 -LATE 2 ) M 1 3H £| 0) Fa£l Al 5- 

2xi at» aasa. ^sia ?i2i as «i23H£ioiFb a jii33H£ichfc2i Aia 2xi »e sg§ta. 

laaclfe Aia% s^f^f so 4, 3562f A '^ 2W se?l353 ' 355 ' 357S 3II£I0H2J A| 2- f »»» ^^(early 2 -late 2 )sk)i 3H£ich°i mv 2x1 

!?! * 3He,0) ^ 21 2Xt AI3*2! SB3I3580IIAH 2SS0I, AIZ>S^3l359fe feOI AlZh 2xlg0| S « S dSOII llf£f 

pi PNAia- g^3i3oio«Ai PNAig^B ^si- ai^ fl »2i 2xfg e^spi ?ie niofdsg »asa. ta dFAH ^ 'pnais^ "SS^iaoi 

Aias«3|2592| S ^ Oil 2JSH Al S ««0I| A) PNAIS^S ^4S8MI SO. 

oia as ahu^aioiioii ma cDMAenoia 4=^31- e 3011 slmb msi aoi ^ gS33H°i ?H£ioiMg a»»°sjw =«s pnj 
3 a^ xh^°i a^s 341 nasioi ai^ 2 »» a^8i- §^§ tfiaae. ^ a^ 3H£ioi ^s Aiaa» 3331353 355" a '357 

2t 3H£I0|£I Ala 2» B ^-812. A| i^JSj a»3|3580l fePI ^ 3H£|CHS°l M-J 2xlg - 3H£ICH J x«a *1 SfiS o?«8tffl 
. iiS PNAIS!^ ^3I301S fllOiSI- i!S£ MmtiCi. SIU2J.3H £IOiErS *2|8fOJETIA IS-95A01|AH2f ig ^g2| b|e 2xlsFBit Fr 

r = Ra i e :,i E 5f =r * fe = Q'oi^^ a^a as ap aa^2i- sas a?8f fc ^aaq ois i^i a?» fc »ia 

s xiai*3i flshoi ^»^flH}« as aiH« =-8^1 as 3H£joj a Aiaa»*a!s sq. 

3| E 33f aS CDMA 301=3 ^a£lfe ^^JH°I am SS iS l3flA|2| ^W^ ^^3|g AlgSiaci ^^3H°I 3H£IOI3h 3 r XI- Al 

2xi^ =i ani 3s is ac^ 3^§8^01 ^^3h^ 3H£k»s flS i§s pnaisi^ ^^3130111 ms&ck 
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^»4= ^D\i= §?40H°I HZiCHDi &&b9K>&&WM P«B 2|AH210g AlgSIOI S^sSog S Z\Z10\ flooa ^ 3H oj .u?,™ « 
OB SWojf ^SIOIE EE 3H£ICH?| "f^SSS! ^ 2xfS 3H2I 2Xf 2101 gotfejj 213)13* ^aliaSs- Apf*-f , 
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